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I’RKFAf  K 


I  he  sIikIv,  reaehc>  I'l  the  Ottawa  River  and  lenmile  (  leek  llmid  plains  covered  h'  iho 
leport  extend  14  (hi  miles  upstream  from  the  Interstate  475  hiehwav  hridpe  over  Oi  law  a  k  iv  c; 
to  ihe  easi  villaee  liinii  of  Berkcy  on  lenmile  Creek  (I’lales  )  ami  7)  It  ineliides  2  "4  miles  ol 
lenmile  Creek  throiij.'h  Riehlield  lownship.  6.04  ihroiigh  Svlvania  lownship.  .mil  2  Ik 
through  the  Citv  ol  Svlvania  to  it  connuenee  with  Nonh  Rraneh  lenmile  Creek  1  rom  lluii 
point.  Ottawa  River  llovvs  I  .42  miles  through  the  City  ol  Svlvania  and  I.KI  througli  Svlvam.i 
I  ow  nship  to  the  lower  limit  ol  the  study  area.  I  he  drainage  area  tribiitarv  to  th ■■  ( )tt;iwa  R  .  c 
at  the  Intersttite  4''5  highwav  bridge  is  125. .47  sijuare  miles 

A  knowledge  ol  Hood  potential  and  its  hazards  isanessential  ingredient  ol  eompreheiisiv  i 
land  use  planning  and  management  decisions  concerning  Hood  plain  utilization.  Ihe 
inlormation  contained  herein  will  not  only  assist  local  tiuthorities  and  residents  to  better 
understand  the  causes  ol  their  Hood  problems,  but  will  also  provide  necessarv  gtiidtinee  in 
determining  the  best  use  ol  Hood  prone  lands  along  Olt.ivva  River  and  lenmile  Creek.  I  he 
report  locuses tittention  on  these  Hood  prone  landsand  Iheircnvironmentalqualilies.and  then 
value  as  a  natural  resource. 

4  he  purpose  ol  this  study  is  to  collect  and  develop  inlormation  on  past  and  probable  I  ill  lire 
Hoods.  It  will  not  onlv  assist  localauthorilics  with  luiurcsiudies.  planning,  and  action  designed 
to  eliminate  or  reduce  Hood  hazards,  but  will  also  help  to  avoid  luture  damages  likely  to  he 
associated  with  development  in  Hood  plain  areas.  With  it.  development  in  Hood  prone  aretis  can 
he  planned  tit  elevtuions  high  enough  to  avoid  Hood  damages  or  at  least  w  it  h  lull  recognition  ol 
the  chance  or  hazards  of  Hooding  that  c.xist. 

This  report  is  based  on  hydrological  lacts.  historic  Hood  data,  and  other  leehmeal 
inlormtition  hav  ing  a  bearing  on  the  occurrence  and  magnitude  ol  Hood  dischtirges  within  the 
siudv  area.  Included  are  maps,  profiles,  photographs,  and  cross  sections  which  indicate  iIk 
e.xient  of  Hooding  that  might  occur  in  the  future.  Rroperlv  used,  this  inlormtition  w  ill  siippoi  i 
sound  flood  plain  management.  The  maps,  proliles,  and  cross  sections  indicate  the  depth  ol 
probable  flooding  at  any  location  by  the  occurrence  of  the  50  vetir.  Intermediate  Rcgioiitd 
(100  vear).  or  Standard  Rroject  Hood. 

Alternative  solutions  to  Hood  problemsare  not  included.  However,  the  report  prov  ides  the 
htisis  lor  litrther  studv  tind  planning  on  the  part  ol  local  governments  to  tirrive  at  solutions 
which  will  minimize  future  Hood  damages.  I  his  can  be  accomplished  bv  local  planning 
programs  which  guide  development  and  land  use  in  the  flood  plain  through  zoning,  building 
codes,  health  regulations,  and  other  regulatory  methods.  Pamphlets  and  guides  penammg  to 
flood  plain  regulations.  Hood  prooting.  and  other  related  actions  have  been  prepared  bv  the 
Corps  of  Engineers.  I  hey  arc  available  to  slate  agencies,  local  governments,  and  citizens  loi 
planning  tind  action  to  reduce  Hood  damage  potential. 

I  his  report  was  prepared  lor  the  I  oledo  Metropolitan  .Area  Conned  ol  (lovci  nments,  i  he 
loledo  l.ticas  County  Plan  Commissions,  the  Maumee  Watershed  C  onservanev  District,  and 
the  Svlvaniti  Municipal  Planning  Commission  Coordination  vvasellected  through  the  Mood 
Pltiin  Management  Section  ol  the  Division  ol  Planning,  Ohio  Department  ol  \aliiial 
Resources.  Copies  ol  the  report  will  he  made  available  to  interested  tigcncies  and  mdividii.ils 
through  these  oig.iriiz.itions.  (he  Ot'lioil  District.  Corps  ol  I  ngineers,  and  the  Mood  Plain 
Mainigemeni  .Section  ol  the  Division  ol  Planning.  Ohio  Departmeiil  ol  \alural  Resouu es  w  ill 
assist  planning  tigeticies  in  the  mterpietation  and  use  ol  the  data  presented,  as  well  as  Hie 
development  ol  addilional  lechnictd  inlormation 


BACKGROliND  INFORMATION 


Settlement 

I  he  first  settlers  arrived  in  1 8.12.  locating  on  the  north  hank  nl  ihe  Ottawa  River,  now  lla 
City  of  Sylvania  I  he  village  plat  ol  Whileford  was  filed  ,luly  II.  I  S.fS.  and  that  of  the  Village  ot 
Sylvania  the  following  year.  In  I  Wi6.  the  two  villages  were  i  I'nsolidatcd  and  incorporated.  In 
l‘)IO.  the  v  illage  population  was  ahoiit  l.00()  and  had  grown  to  5.200  in  1060.  at  which  time 
S\  Ivania  was  proclaimed  a  cilv.  As  of  the  last  census,  the  population  had  more  than  doiihled  to 
1 2.000.  I  hat  portion  ot  Sylvania  Township  outside  olThe  city  has  also  e.xhibited  considerable 
growth  with  the  population  increasing  from  2.000  .  '  1  ’.000  bctweer  1920  and  1970. 

I  he  lirst  settlers  arrived  in  Richfield  lownship  Mav  IS74.  locating  near  the  southeast 
corner  ol  the  township  Richfield  is  primarilv  an  acricultiiral  tovvnshin  and.  as  such,  has  not 
grownas  rapidiv  asSylvania.  In  1920,  thetownship  popiil.ition  was  l.tlOOand  by  1970  had  onlv 
increased  hy  500.  Consistent  with  historical  precedent,  both  communities  located  on  the  best 
available  communication  network  of  that  day  -  a  stream  capable  ol  commercial  transport  I  his 
was  done  without  regard  for  the  potential  Hood  probl  -ms  of  tod  iv 

The  .Stream  and  Its  \  alley 

[he  Ottawa  River  and  its  tributaries  drain  an  area  ol  aboui  I '2  square  miles  of  which 
about  125  are  tributary  to  the  downstream  limit  of  the  stiidv  irca  as  shown  in  fable  I. 


TABI.E  I 

DRAIN A(;E  areas  IN  THE  OTTAWA  RIVER  WATERSHED 


River  Mile. 

Drainage 

abi>ve  mouth 

Area. 

Stream 

Location 

of  Ottawa  River 

sq.  mi. 

Ottawa  River 

At  Mouth 

0  0 

172' 

Ottawa  River 

At  Toledo 

1  1  65 

150' 

Ottawa  River 

Below  Sehlicker  Ditch 

16.4 

126  60 

Sehlicker  Ditch 

At  Mouth 

9(1 

Ottawa  River 

Above  Sehlicker  Ditch 

16.4 

125,74 

Ottawa  River 

At  Downstream  Study  Limit 

16. SI 

125. .17 

Ottawa  River 

Below  Harroun  Ditch 

17,7 

122  59 

Harroiin  Ditch 

At  Mouth 

IS 

Ottawa  River 

Above  Harroun  Ditch 

17,7 

122  41 

Ottawa  River 

At  Confluence  of 

1  enmile  Creek  and 

North  Branch  Tenmile  Creek 

19.95 

120' 

TABLE  I  (Continued) 


River  Mile, 

Drainage 

above  mouth 

Area, 

Stream 

Location 

of  Ottawa  River 

sq.  mi. 

North  Branch  of 

At  Conlluence  \cith 

leiimile  Creek 

I'enmile  Creek 

19.95 

39.3' 

Icnniile  Creek 

At  Conlluence  with  North 

Branch  lenmile  Creek 

19.95 

80.7 

Iciiinilc  Creek 

Below  Heath  Ditch 

20.24 

80.43 

Heath  Ditch 

At  Mouth 

20.24 

,81 

lenniile  Creek 

Above  Heath  Ditch 

20.24 

79.62 

leiiniile  Creek 

Below  Schreiber  Ditch 

21.98 

76.25 

Schreiber  Ditch 

At  Mouth 

21.98 

3.04 

leiunile  t  reek 

Above  Schreiber  Ditch 

21.98 

73.21 

leiiiiiiie  t  reek 

Below  Comstock  and 

Smith  Ditch 

24.23 

71.08 

Cvimstock  and 

Sniuh  Ditch 

At  Mouth 

24.23 

4.04 

1  eiiimle  Creek 

Abose  Comstock  and 

Smith  Ditch 

24.23 

67.04 

1  emriile  Creek 

Below  Prairie  Ditch 

26.1 

64.40' 

l’r.;;ri"  Ditch 

At  Mouth 

26.1 

17.6' 

1  eiii'.ui  Cteck 

Above  Prairie  Ditch 

26.1 

46.8' 

lenmiic  Creek 

Below  .Smith  Ditch 

26.38 

46.72 

Smilli  Diich 

At  Mi'uih 

26.38 

1.68 

leiiitiile  (  icek 

Above  Smith  Ditch 

26.38 

45.04 

1  cniiiile  Creek 

Below  Butler  Ditch 

27,88 

43.35 

Biiilc  Ditch 

At  Mouth 

27.88 

1.99 

I  e.'itiale  (  reek 

■Above  Butler  Ditch 

27,88 

41. .36 

lenniile  Cieek 

Below  RoKt's  D.ich 

.30.3 

37.76 

Roberts  Ditch 

At  Mouth 

.30.3 

1.85 

leiiiniie  t  reek 

Above  Roberts  Ditch 

30.3 

35.91 

leiiiiiile  Creek 

At  t  'psireum  Study  l  imit 

30.9 

35.55 

■  I  [lc^c  .iteas  are  from  "Uraiiiai’e  Area^  ol  Ohio  Streams,  Supplement  to  Gazetteer  of  Ohio  Streams" 
prepared  h\  the  IJ  S.  Geological  Surve>  in  cooperation  with  the  Ohio  Department  of  Natural 
Kesouices.  Ohio  Water  Plan  Inventory,  Report  12a.  1967.  AH  other  values  were  determined  as  a  part  of 
this  Hood  plain  information  study. 


Icnmilc  C'ti-ck  li.tiit  tlic  upstream  studs  limit  luriii'  .1  i.iiee  "1  '  llmsin^  soulhcasi.  e.]-i 
and  then  northeast  iniMSsKania  where  North  Hraneh  I  eiimile  (  let  k  ctler  s  I  hen  eonlliieius 
lorms  the  Ottav  a  Riser  sshich  llosss  in  a  soiilheastei  Is  diieelion  :o  1  he  iloss  nsiream  limit  I'l  t  lie 
stiuls  area.  I  he  Oita  u  a  R  o  i  "alershed  is  bounded  hs  the  Roe;  Raisin  basin  on  the  non  h  and 
bs  the  Maumee  Riser  bi  in  in  the  south 

i  here  is  a  liraniatie  ehaiiee  in  the  lopofiraphs  Irom  llu.  losiei  to  the  uppei  limit  ol  the  sliids 
area.  At  the  'ossei  liniii  and  liiroiiehoiit  the  Cits  iil  Ssisania.  (hlassa  Risei  llosss  in  .1  , 

delined  salles  ss  hile  t  he  upsi  ream  portion  ol  I  enmile  Creek  I  loss  s  ihi  oujrti  Hal  lands  ss  liieh  ai  e 
tspieal  ol  the  lake  plains  o'  iheeentral  losslaiids  plissioerapliu  prosinee  I  his  ilitlerenee  is 
illustrated  bs  the  ei  i^-  '■■etions  at  the  end  ol  the  report 

Os  er  their  total  -l  I  .h  irnie  lenutii.  ( )ttassa  Riser  and  1  eiimile  (  leek  rise  Irom  aneles  at  loin  d 
>7.^  at  the  mouth  ol  ( );lass  a  Risei  in  North  Maumee  Has  to  an  elesation  ol  at  the  souree  ol 
I  enmile  Creek,  lor  an  as  eraee  eradient  ol  4  feel  per  mile  \\  iihin  the  studs  area,  hossesei.  ilu 
riser  rises  k7.d  leet  lioiii  111  elesation  ol  544.7  to  bls2.()  at  the  ilossnsire.ini  and  upstream  studs 
limits,  respeetise's .  lor  an  aserage  gr.idient  ol  6.2  leet  per  niileoser  the  studs  limit  I  lieie  n  .1 
distinel  e  ha  nee  in  ^11  earn  grtidieiit  near  riser  mile  22  as  shoss  11  <111  the  Hood  prol  lies  at  the  eiul  td 
the  report.  I  pstreaiii  ol  1  Ills  point,  the  gradient  is  4. .7  leet  per  mile,  ss  liieh  is  appi osimatels  1  he 
same  as  the  oserall  grashent  Dossnstream  ol  riser  mile  22.  hosseser,  the  gradient  iiiereases  to 
4.4  leet  pet  mile 

(he  rather  abrupt  ehange  in  stream  gradients  is  signilieanl  ssiih  respeet  to  siream 
seloeities.  I  hese  eaii  be  so  iiiereased  as  to  eaiise  lorees  great  etioueh  to  subieet  iirbaiii/esl  areas 
to  the  mereased  danger  ol  struetural  as  ssell  as  ordinais  ssater  damage  Where  llosss  aie 
impeded,  partieulails  ;it  esisting  bridges,  flooded  outlines  are  shoss  11  to  tan  out  111  a  rathei 
draniatie  manner  beeaiise  of  obstrueted  Hood  ssaters.  I'he  area  ol  inuiidalioii  ssould  be  •■  'sdr 
enlarged  ssith  an  aeeiiimilatioii  ol  iee  or  debris  at  the  bridge  openings 

Deselopment  in  the  Flood  (’lain 

I  he  flooded  areas  esamined  m  this  report  are  shoss  11  on  the  sis  sheets.  Plates  .t  through  N 
I  lies  are  mostls  pasture,  larniland.  and  ssooded  areas,  ssith  onls  .1  small  amount  ol  iiidiistnal. 
eommereial.  and  residential  deselopment.  I’artieiilarls  signilieanl  is  the  sles elopmeiit  ol 
highssas  and  railroad  sssleins  throiighoiit  this  area.  Oserall.  2'  brulges  eioss  the  1404  mile 
reach  of  Ottassa  Riser  and  I  enmile  Creek  eosered  bs  this  report  I  he  elleet  ol  these  budges  011 
flooding  IS  deseribed  in  the  nest  part. 


MOOD  sm  A  I  ION 


Data  Stiurcfs  and  Kinnrds 

(  uitciiiK  iIk'io  .111,'  111!  stii-Mm  j;ai;]ni;  slauniis  in  iIk-  u.ilfi -liccl.  In  \1aii.'h.  I44‘'.  a  uiil 
ucij;lil  e.iiiL-  u.is  insl.i  Ik'il  on  u  li.it  uas  then  called  I  cninilc  (  reek  ■  .it  tlie  Seeoi  kn.nl  Hi  iilee  le 
I  I'ledo  In  Xpi  il  111. It  v.inie  \.ear.  .1  water  siajte  leenrdei  w.is  insialleil  at  the  same  l.n.iir'i 
\1e.i  suieinenls  .11  tins  site  were  diseonlinned  .illei  September.  I'Us  Xeinal  rainl.ill  \eisiis 
ine.isuieii  disv  h.n  ee  .n  1 1  is  aiee  lor  Hoods  dm  me  \1.i\  .  I  ')45.  .nul  lime.  I  44  .  weie  eomp.n  ed 
.le'.imsi  results  o'  computed  diseli.irees  iiseil  m  this  report  I  he  lesiilis  eomp.ired  leasou.ihle 
well 

In  .n.ldilion  to  1  hese  stream  eauinu  records,  dtiles  .md  heiehls  ol  nasi  I  loods  weie  pi  o\  ided 
h\  the  I  lie. IS  (  oiinix  1  neineer.  aikl  plioioeraphs  ol  a  p.isl  Hood  were  prmided  h\  .1  Riehlield 
lowiiship  liiistee  1  )esei  iplions  ol  Hooils  are  based  on  researeh  ol  newspaper  Hies. 

Hase  m.ips  prepa  leil  lor  th  is  report  were  enl;ii\eed  Horn  portions  ol  I  S.  (leolo meal  S 111  \  ei 
slii.idranele  sheets  entitled.  "SeUama.  Ohio  Mieli  ."  d.iteil  I4b>  and  "Heikei.  Ohio  Mieli 
d.ited  I4bb  W  here  a\  iil.ible.  two  loot  eonloiir  m.ips  ol  the  ( 'it\  ol  S\  bania  were  used  .is  a  eiiide 
to  provide  a  moie  .leem.ite  deliiuition  ol  Hood  limits.  I  hese  maps  were  prepared  m  M.iieh, 
14^(1,  Channel  cross  sections  .ind  bridge  data  were  obtained  Irom  liehl  siirvevs. 

Mood  Season  and  Hood  (  haracteristics 

\\  ithin  the  stmlv  .ire.i.  preeipittition  is  norUKillv  abundant  and  well  distributed  throughout 
the  vear.  Showers  and  thunderstorms  account  lor  most  ol  the  rainlall  during  summer  .nul 
spring,  I  luntiiersiorms  occur  on  .ibout  40  dtivs  each  vetir.  most  ol  which  occur  during  the 
months  ol  \piil  through  August,  Depending  on  their  iniensilv  and  duration,  these 
thtinderstornis  m.iv  cause  Hooding, 

Although  most  pieeipitation  during  the  winter  months  eomes  in  the  lorm  ol  rain,  snow  lall 
averages  .'^0  inches  .ind  is  distributevi  throughout  the  months  ol  November  through  M.iieh 
(ienerallv.  the  enieial  Hood  periods  oeeur  ;is  .1  result  ol  heavv  vvintei  .ind  spring  niins  coupled 
w ith  snow  melt . 

l  aefnrs  .Affecting  l  looding  and  Its  Impact 

Obstructions  to  flood  flows  -  Natural  obsti  tietions  to  llooil  Hows  include  trees,  brush,  aiul 
other  vegetation  grow  ing  along  the  stream  banks  in  the  Hood  plain,  M.in  made  eneroaehments 
•ind  eonstrietions  such  .is  dams,  brulges.  Hoodwalls.  levees,  and  highwav  and  radio. ul 
emb.inkments  can  also  create  more  extensive  Hooding  than  would  otherw  ise  oeeur.  Six  ol  the 
2'^  bridges  that  cross  the  I  lood  plains  ol  Ottawa  Kiver  and  I  enmile  Creek  within  the  stiidv  limits 
are  shown  on  I  igtires  I  .ind  2  t  iirrentlv.  local  authorities  have  pi. ins  to  replace  llat  roun  Ko.id 
biulge  at  rivei  mile  1 4  PN  .md  Hunt  Road  bridge  at  river  mile  2^1)2  along  then  pieseni 
.ilignment  I  he  proliles  .iiul  Hooded  .irea  m.ips  and  bridge  d.ita  .lie  based  on  the  existing 
stiiietures  .ind  do  not  lelleet  the  proposed  improvements 


\t  th.it  lime,  the  stre.im  vv.is  e.illeil  I  enmile  <  leek  Horn  North  Al.iiimee  H.iv  lo  its  he.idw.iieis 
I  he  enneni  ii.ime  is  ( )tt.i  wa  R  iv  ei  I  rom  Noith  Maumee  Hav  to  the  eon  Hue  nee  ol  I  enmile  (  1  eek 
.Old  North  Hianeli  I  enmile  (  leek 
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I  he  loeatiDn  dI  each  ot  these  27  hridjies  is  shown  <)n  the  proliles  ;it  the  end  of  the  report 
I  he  sliarp  drop  or  "stair  step"  elleet  is  the  result  of  enero.iehnient  b\  the  bridges  and  their 
roadwas  embank nients  aeross  the  Hood  plain.  The  magnitude  ol  this  drop  is  an  indication  ol 
the  abihts  or  inabilitv  ol  the  strueture  to  pass  the  Hood  discharges  under  consideration.  I  he 
absence  ol  these  struetures  would  have  resulted  in  a  relativeK  smooth  sloping  line  lor  each 
Hood. 

I  he  elevations  on  the  proliles  have  been  translated  into  Hooded  areas  on  IMates  .1  through 
^  I  pstream  ol  each  bridge,  the  outline  ol  the  Hooded  area  Ians  out  as  ;i  result  ol  the  restrietion 
to  How.  I  he  degree  to  which  this  Itinning  out  takes  place  depends  a  great  detil  upon  both  the 
topogrtiphv  and  the  magnitude  ol  the  drop  shown  on  the  proliles  at  each  bridge. 

\o  other  signilieant  structural  obstructions  to  Hood  How  are  located  within  the  studv 
reach.  I  he  proliles  ;ind  Hooded  tireas  are  predicated  upon  bridge  openings  remaining  Iree  ol 
obstnietions.  However,  it  is  possible  lor  Hoating  material  to  catch  on  bridge  piers  and  low  steel 
which  would  block  the  vvaterwav  openings  or  clog  overbanks  in  wooded  areas.  Similariv.  in 
winter  months,  lee  jams  in  the  river  could  occur  which  would  clog  the  channels  and  bridge 
openings.  Both  ol  these  events  would  tend  to  raise  the  Hood  elevations  above  that  show  ti  in  t  he 
proliles.  thus  evaggemting  the  drop  in  the  profiles  and  the  lanning  out  ol  the  Hooded  areas 

Hood  damage  prevention  measures  -  iixeeutive  Order  112%  remiires  that  all  lederal 
agencies  directlv  responsible  lor  the  construction  ol  lederal  lacililies.  evaluate  Hood  hazards 
when  pliinningthe  location  ol  new  facilities.  Intiddition.thisorderrequiresthelederalagencies 
responsible  lor  tidministering  lederal  grants,  loans  or  mortgage  insiiranee  programs  evaluate 
Hood  hiizards  in  order  to  minimize  potential  Hood  damage  and  the  need  lor  pitssible  riilure 
Icdcra)  evpendilijres  lor  Hood  protection  ;ind  Hoi'd  disaster  reliel. 

I  he  Ohio  Department  ol  Natural  Resources  in  concert  with  the  Corps  ol  i-ngineers  has 
developed  Hiutd  plain  managetnent  criteria  delining  the  minimum  requirements  lor  an  elleetive 
regulatorv  progrtim.  These  are  consistent  with  the  requirements  of  the  National  Hood 
Insurance  I’rogram  and  f  ederal  [i.Necutive  Order  11296  lor  other  lederal  programs  atui 
agencies.  Sttite  tigencies  are  required  to  comply  with  such  criteria  which  discourage  the  location 
ol  structures  in  the  Hoodwtiy,  as  well  as  prescribed  limitations  when  developing  in  the  Hoodwav 
1  rmge. 

\s  stale  coordinating  tigcncv,  the  Deparimcnt  of  Natural  Resources  also  participates  m 
the  Hood  plain  management  activities  with  other  agencies  of  thefedeial  government  othei  than 
the  Corps  of  Tngineers.  In  that  capacity,  it  administers  the  National  Hood  Insurance  and 
I  ederal  Open  Space  (irants  programs  which  have  application  to  Hood  plain  management 
objectives. 

In  Ohio,  the  power  to  adopt  and  enlorce  zoning  regulations  is  delegated  to  political 
subdiv  isions.  I  he  enabling  stiitutes  arc  w  ithin  Chapters  ,S19.  and  7 1 ,7  ol  the  Ohio  Rev  ised 
t  ode 

In  the  Citv  of  Sy  Ivtinia.  Ordintince  No,  .11-74  was  passed  on  .lime  1 7.  1 974  I  his  ordintince 
lequires  lh;it  prior  to  construction  or  subdivision  a  permit  be  obttiined  Irom  the  I  oetil  t  lood 
I’lam  \dminislralor.  I  he  tidminislrator  is  responsible  lor  reviewing  permit  applietitions  to 
assure  compliance  with  the  lollowing  provisions  ol  the  ordinances 
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“'.M  \pi>lu  ations  /or  Wu-  C  onMnit  lion  or  Stihsianiial  Ini/trowmcni  lo 

/■. oinii  iurc\.  Permii  a/>plUaiions  tor  >icii  cr  yiihsianliol  ini;>rovfr,if>u 
coiisiro.  lion  (ouhiilinn  />rc/ahri(<ili’iJ  anJ  inolnli’  honu’\)  ^\  ilhin  Sfirnut  /  ioo,l 
/lazaril  lri(/s  s/uiU  he  revieweJ  lo  assure  llial  ihe  proposej  eonsinu  non  (in  n 
proieiii  il  auoinsi  flood  danuis;e.  (h)  is  desifined  and  nnehoreil  lo  /ireveni  (loiarioii, 
eolliipse.  or  liiiertil  moeenienl  of  die  slrueliire.  (i  )  uses  eonsiruelion  inaleruds  uiul 
unlilv  eiiuipnii-nl  dun  are  resislani  lo  flood  daniaiie.  and  (d)  uses  eonsiruelion 
inelhoih  amt  prrenees  dun  will  minimize  flood  i/ama^e 

"2.J2  Suhdivision  Proposals  and  Oilier  \<'ii  Oeeelofniienl  A/’plu  aiions. 
Siihdivisioii  (Old  Ollier  new  develo/mienl  [irofiosals  loeaied  williin  die  idem  died 
Sfieeial  I  loiid  Hazard  Areas  shall  he  reviewed  lo  assure  dun  (a)all sueh  /iroposah  are 
(  onsisieiii  (VII  h  die  need  lo  minimize  flood  damage,  (hjall  puhlie  iniliiies  and  fai  iliiies 
siu  h  as  sewer,  eas.  eleelrieal.  and  waler  s\  siems  are  lot  aied.  elevaled.  and  eonsinu  led 
lo  minimize  or  elim inale  flood  danuiKe.  amt  (e/adequale  drainage  is  /irovided so  as  lo 
reduee  evposure  lo  Hood  hazards. 

■'J.'V  \i'ti  or  Repkuement  H'aler  Supph  and  Samian  Swieni 

A/iplieinions.  AppHealions  ftir  new  or  re/ilaeemenl  waier  su/>pl\  and  saniian  sewer 
sislenis  lotaled  wiihin  idenii/ied  S/U’eial  Flood  Hazard  Areas  shad  he  desiirned  In 
minimize  or  elim  male  infillralion  of  flood  sealers  info  die  systems  ami  disehariies 
Irom  die  ss  stems  into  Hood  waters.  On-site  waste  dts/iosal  systems  shall  he  hu  a  ted  so 
as  lo  as-oid  impairmeni  of  diem  or  eonianiinaiion  from  them  dunny  Hoodint’  " 

l  lood  vtarning  and  forecasting  service  -  Although  Hood  (orccasls  arc  no!  made  tor  the 
Ottawa  Ri\ci.  the  studs  limits  are  sscli  within  the  range  ot  the  weather  surseillanee  radar  at 
Oetroit.  I  he  1  oledo  weather  sersiee  oflice  issues  local  Hash  Hood  warnings  lor  tireas  ol  hetiss 
precipitation  by  teletype.  Subscribers  to  the  telelspe  sers  ice  Ciin  then  relay  this  inlorniation  to 
the  local  citi/ens 


PAST  H  OODS 


Flood  Records 

I  here  are  no  stream  gaging  stations  \\ithin  the  study  area  on  either  the  Ottawa  River  or 
lenmile  (  reek  from  which  intormation  on  past  Hoods  could  he  extracted.  A  record  of  high 
water  marks,  however,  has  been  obtained  from  the  Lucas  County  Engineer  which  gives  some 
perspective  to  the  magnitude  ol  past  floods.  I  he  elevations  of  these  high  water  marks  arc  shown 
in  I  able  2.  In  addition,  newspaper  files  have  been  searched  lor  information  concerning  past 
Hoods. 

Flood  Descriptions 

Although  Hoods  ol  varying  magnitude  have  occurred  on  the  Ottawa  River  and  lenmile 
C  reek,  they  have  caused  little  dam.ige.  I  his  can  be  attributed  to  the  little  development  in  the 
Hood  plains.  In  .lulv .  I95S.  a  summer  storm  caused  Hooding  ol  agricultural  lands  m  the  studv 
area.  Pictures  ol  this  'Tood  are  shown  on  Figure  .I  and  on  the  covei  sheet. 

The  Sentinel  Flerald  brielly  described  the  Hood  of  February  10.  1959  V\  hut's  Inn.  which 
used  to  be  located  on  North  Main  Street,  had  two  leet  of  water  running  in  and  out  the  doors 
Carroll  Motor  Sales,  located  at  the  foot  of  South  Main  .Street  hill,  also  had  two  feet  of  water  m 
the  basement. 

I  he  .Sv  Ivania  .Sentinel  indicated  that  the  .Sylvattia  area  was  spared  maior  Hooding  hv  ihe 
luly  4.  1969  storm.  Photographs  in  the  paper  showed  Hooding  over  Harroun  Road  near 
I  enmile  Creek. 


Ill 


f  Utv'dcd  tarmland  at  the  ti>tiicr  ol  S>Kania  A\cnuc  and  Mitchaw  Road 
looking  north  Irom  S>lvania  Avenue 


Hornled  farmland  at  the  corner  of  Holt  Road  and  Mitchau  Road 


FIGURE  3  -  H  OOD  SC  IM  S  IN  SYl  V  AM  A  lOWNSHlf 
July  15.  I'JSX 


TABI.K  2 

hu;h  water  marks 


Miles  Above 

Elevation, 

feet  (Eucas  County  Datum)' 

Mouth  of 

May  7, 

Eebruary  10, 

Bridge 

Ottawa 

1972 

1933 

1959 

1961 

Other 

Idenliricalions 

River 

Elood 

Elood 

Elood 

Elood 

Eloods 

OTTAWA  RIVER 

SsKama  Avenue 

16.91 

607.15 

603.48 

602.91 

602.50 

SlLirbndge  Road 

17.65 

606  70- 

liarroun  Road 

19  6K 

624.70 

622.60 

622.42 

621.70 

TENMILE  C  REEK 


Siliea  Drive 

20.4.3 

6.32.28 

6.34.61 

6.33.80 

Hrmt  Road 

2  .3  (1.3 

655.70 

655.30 

655.16 

653.90 

654.70' 

Svhania  Avenue 

24.21 

661.20 

659.18 

658.18 

658.. 30 

658.87* 

Centennial  Road 

25.17 

66.3.26 

662.60 

662.77 

662.3 

Herr  Road 

25.98 

668.71 

667.99 

666.66 

665.86' 

Svivama  Avenue 

26.88 

672. .34 

670.72 

669.08 

669.9 

Brini  Road 

28.50 

680.20 

678.72 

678.46 

676.4 

Svivama  Melamora  Road 

29.95 

687.04 

684.90 

685.16 

684.3 

(  iuim\  diiiutu  minus  0  492  k's't  equals  I  S.  (ieological  Survev  datum 
|9fi6 

■  luK  4.  1969 
'1944 
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I  .iitii,'  llomls  Imm.’  h<.vn  cxporiciurd  in  Ihc  past  <nci  walf/shcils  ul  Dihcr  sliL-iims  in  llu- 
general  gengiaphie  and  pin siographie  region  of  this  studs.  Intense  storms  similar  to  those 
eausmg  these  floods  eould  oeeur  over  the  Ottawa  Riser  ssatershed.  It  is  therelore.  desirable  in 
determining  liiture  floods  lor  this  studs  area  toeonsider  storms  anil  Hoods  that  base  oeeiirred 
m  the  region  user  ssatersheds  ss  hose  topographs,  ssatershed  esiser.  anil  phs sieal  eharaeterisiu  s 
are  similar. 

Inlormation  ol  this  nature  has  been  eollceted  and  eomplied  in  Rulletm  4  H  lor  streams  in 
Ohio,  Proeedures  deserihed  in  this  publieation  were  used  m  determining  the  appropriate 
diseharge  rates  lor  the  sarious  flood  frequeneies  under  eonsideration. 

5(1-Vear  Ircqiiene)  Hood 

I  he  .‘iO  Sear  lrei|uenes  flood  has  a  2  pereent  ehanee  ol  oeeiirring  in  aiis  gisen  seal  Smee 
the  flood  represented  bs  this  trequeney  is  slatistiealls  a  more  eommon  esent  lhaneithei  the 
Intermediate  Reeional  f  lood  or  Standard  Projeet  f  loods,  the  magnitude  ol  its  flood  flosss  as 
shossn  in  fahle  .'  is  less  I'nder  the  physiographie  leatures  ol  this  ssatershed.  the  5b  seat 
frequenes  Hood  flosss  represent  about  S6  pereent  of  the  Intermediate  Regional  flood  flows 
I  he  proliles  at  the  end  ol  the  report  Illustrate  theelesatlon  to  sshieh  eaeh  ol  the  floodsevamined 
IS  expected  to  reach  in  relation  tothe stream  bedand  topol  loss  bank  elesalions.  .Msoshossn  on 
these  prol  lies  are  the  location  ol  bridges  and  stirs  eyed  cross  sections  1  his  inlormation  can  be 
used  to  better  locale  problem  areas  of  particular  interest 

Intermediate  Hegional  flood 

rile  Intermediate  Regional  l  lood  is  defined  as  a  Hood  basing  an  aserage  (requeues  oi 
prohabilits  ol  occurrence  of  once  m  10(1  sears  or  a  llood  that  has  a  I  percent  chance  ol 
happening  in  any  one  searal  a  designated  location.  I  his  isa  maior  flood,  although  considciabis 
less  sesere  than  the  Standard  Projeet  flood.  Within  the  studs  area,  flosss  representing  the 
Intermediate  Regional  flood  are  about  .5.^  percent  of  the  Standard  Pro|ect  flood.  I  he  proliles 
and  areas  flooded  bs  the  Intermediate  Regional  flooil  are  shown  at  the  en  '  ol  the  repoii 

Slundard  I’rojcet  flood 

Onls  in  rare  instances  has  a  specilic  stream  experienced  the  largest  flood  that  is  hkels  to 
oeenr.  Sesere  as  the  maximum  knossn  flood  may  have  been  on  ans  gisen  stream,  it  is  commonis 
agreed  that  a  larger  flood  can  occur.  I  he  Corps  of  f  ngineers.  in  cooperation  ss  ith  the  National 
Weather  Sersice.  has  made  comprehensive  studies  and  insestigations  based  on  lecoids  ot 
experienced  storms  and  llood.s.  With  these,  a  generalized  procedure  lor  estimating  Hood 
potential  has  been  des  eloped  and  used  in  determining  the  Standard  Proiect  flood.  It  is  del  med 
as  the  largest  flood  that  can  be  expected  Irom  the  most  sesere  combination  ol  meterological  and 
hsdrological  conditions  that  isconsidered  reasonably  characteristic  of  the  geographical  region 
insolsed.  It  represents  a  reasonable  upper  limit  ol  Hooding.  It  is  not  practical  to  assign  a 
Ireqiiencs  to  the  Standard  Project  f  lood  because  ol  the  somesshat  limited  data  asailahle  I  he 
m.ignitiide  ol  the  Standard  Project  flood  represents  a  recurrence  mtersal  ssell  in  excess  ol  the 
Intermediate  Regional  flood.  I  he  prolile  and  areas  flooded  bs  the  Standard  Proiect  flood  aic 
shossn  at  the  end  ot  (he  report 

"floods  111  Ohio.  Magnitude  and  frequency,  a  supplement  to  Uiilletin  ,12, 'by  I  S  (leological 
Siirses  III  cooperation  with  the  Oisision  ol  Water,  Ohio  I )epai tiiient  ot  Natural  Resoiiices, 
\pril  I9bh 


I.ocation 


OiiwriNtrcam  Study  l.imit 
\bo\c  Harroun  Ditch 


\t  Miuiih 

Above  Schreiber  Ditch 

Above  Comstock  and  Sharp  Ditch 

Above  Prairie  Ditch 

Above  Butler  Ditch 

Above  Roberts  Ditch 

I'pstream  Study  l.imit 


TABLE  3 
PEAK  FLOWS 


Miles  Above 

Flood  Discharge, 

cfs 

Mouth  of 

Drainage 

50- A  ear 

Intermediate 

Standard 

Ottawa 

Area. 

Frequency 

Regional 

Project 

River 

sq.  mi. 

Flood 

Flood 

Flood 

OTTAWA  RIVER 

I6.SI 

125. .77 

5..700 

6.000 

19.000 

17.70 

122.41 

.5.000 

5.7.50 

18.000 

TENMILE  (  REEK 

19  95 

«0.7 

.7.900 

4.450 

1.7,700 

21.9b 

7.7.21 

.7.600 

4.200 

I2.8(«) 

24. 2. ^ 

67.04 

.7.750 

7.850 

1 1.700 

26.10 

46.8 

2.700 

7,100 

9.. 500 

2'’.bH 

41. .76 

2.500 

2.900 

8,700 

.70. 10 

.7.7.91 

2.250 

2.650 

7.900 

.70.90 

.75.. 55 

2.250 

2.650 

7,900 
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Comparison  ol  thi;  peak  discharges  expressed  in  cubic  leet  per  second,  shown  m  I  able  ^ 
indicates  that  the  Standard  F’roject  Flood  Hows  are  over  three  limesasgreat  as  the  Inlerniedi  iic 
Regional  Flood  Hows  Computed  prof  ile  elevations  ol  the  Intermediate  Regional  and  Stand. iid 
Projeet  Floods  are  compared  with  bridge  elevations  in  lable  4 

Hazards  uf  Large  Floods 

The  amount  and  extent  of  damage  caused  b\  a  Hood  depeiuls.  m  general,  upon  the  extent 
of  development  in  the  area  Hooded,  the  depth  of  Hooding,  t  he  velocitv  ol  How ,  the  rate  id  use, 
and  the  duration  ol  Hooding  Deep  Hoodwaler  Howing  at  high  velocitv  and  c.iriv  mg  tleating 
debris  could  create  conditions  hazardous  to  persons  and  vehicles  attempting  to  cross  Hooded 
areas.  In  general,  Hoodwaler  .4  feet  deep  or  more  and  How  ing  at  a  v  elocilyol  leet  per  second  or 
more  could  easilv  sweep  an  adult  person  off  his  leet,  thus  creating  delinite  danger  ol  miiirv  oi 
drowning.  Water  lines  can  be  ruptured  bv  being  exposed  liiie  to  the  erosive  .iction  ol 
Hoodwater,  thus  cretilmg  the  possibility  of  eonlaminaied  domestic  water  supplies,  Iniinvlation 
of  roadways  can  Ikiod  sanitary  sewers,  causing  sewage  to  back  up  into  basements  I  xiciuleii 
periods  of  Hooding  not  only  create  severe  hardships  for  residents  and  businesses,  hut  also  post 
Hood  structural  and  stinitarv  problems.  Swelling,  warping,  and  settling  of  buildings  and  flic 
widespread  distribution  ol  pollution-laden  debris  and  silt  camlront  all  allecteil  residents 
Isolation  ol  aretis  bv  Hoodwater  could  create  hazards  in  terms  ol  medieal.  fire.  oi  law 
e  n f o  r ce m e  n  t  e m  e rg e  n c i e s . 

Flooded  areas  and  flood  damage  -  1  he  areas  that  would  be  Hooded  by  the  Intermediate 
Regional  and  Standtird  I’rojeet  Floods  are  shown  on  PUites  .1  through  H.  I  he  Hooded  outlines 
along  the  tributaries  ttpstream  of  their  conlluence  with  the  main  stem  represent  the  dead  level 
backwater  Hood  elevation  (rom  the  main  stem  river  and  do  not  re  fleet  peak  runoH  conditions  ol 
the  tributaries  themselves.  Actual  limits  of  the  Hooded  area  on  the  ground  m;iv  diHer  I  rom  th.it 
shown,  as  the  foot  contour  interval  and  map  scale  do  not  permit  precise  plotting  ol 
boundaries. 

Obstructions  -  1  wenty  seven  bridges  span  Ottawa  River  and  lenmile  C  reek  within  the 
study  reach.  Of  the  eight  across  the  Ottawa  River,  six  are  public  and  twav  are  private  I  he 
remaining  Id  cross  lenmile  Creek  and  consist  of  1,4  public  roads.  2  r.nlroads.  and  4  piivale 
roads.  No  other  significant  structural  obstructions  to  flood  Hows  are  located  within  the  studv 
reach.  As  indicated  under  the  discussion  on  Factors  AHectmg  Flooding  and  Its  Impact, 
waterwav  openings  of  bridges  may  become  clogged,  thus  increasing  Hood  elev  a  lions  Since  it  is 
impossible  to  to  recast  these  events,  it  was  assumed  lor  these  Hood  determinations  that  all  bridge 
structures  would  stand  and  that  no  clogging  would  occur 

\  elocifies  of  flow  -  Water  velocities  during  floods  depend  largelv  upon  the  size  and  shape 
of  the  cross  sections,  the  condition  ol  the  stream,  and  the  stream  bed  slope,  all  ol  w  hie h  v  arv  on 
different  streams  and  at  different  locations  on  the  same  stream  During  .in  Intel medi.iie 
Regional  Flood,  velocities  in  the  main  channel  would  range  from  I)  K  to  14. ,4  feel  per  second 
Overbank  velocities  would  generally  be  less  than  1.5  feel  per  secoiul.  hut  would  leaeli  4  4  leet 
per  second  (  hannel  velocities  during  the  Standard  I'roieet  Flood  would  range  from  I  I  to 
Id. 95  feet  per  second  Overbank  velocities  wavuld  generally  be  less  than  2  leet  per  second,  but 
would  reach  4  4  leet  per  second  1  he  dangers  encounterevi  as  a  result  of  high  velocities  aie 
described  iindei  the  section.  Hazards  ol  I  arge  f  loods. 

Pholographs  of  design  flood  heights  Intermediate  Regional  anvl  St.iiulard  I’loieci  Flood 
levels  reached  .it  v.iiious  locations  in  the  study  area  ate  indicated  on  I  iguies  4  .iiul  “v 


TABI.K  4 

Kl.EVATION  DATA 

bkii)(;ks  across  Ottawa  river  and  tenmiee  c  reek  in  svt.vama  and  vicinity,  it  c  as 

C  Ol  NTY.  OHIO 


Elevation,  feet  (I  .S.G.S.  Datum) 


River  Mile, 

Intermediate' 

Standard 

Bridge 

Above  Mouth 

Regional 

Project 

Identification 

of  Ottawa  River 

Stream  Bed' 

Low  SteeP  Bridge  Eloor^ 

Flood 

Flood 

OTTAW  A  RIVER 

Interstate  475 

16. SI 

.594.7 

61.5.5 

617.5 

607.57 

617  1.' 

Srhania  Areiuie 

16.91 

.59.5.2 

607.6 

61  1,9 

60S.05 

616  n 

Siurbndgc  Road 

17.65 

597. S 

612.7 

6 14.6 

60S. 61 

6IS,55 

I’ruate  Road 

IS  01 

600.5 

609.5 

61  1.5 

61  1.60 

619  22 

I’ro.ilc  Road 

IS.  7.5 

605.9 

614.5 

616.5 

615.92 

622.  r 

I  S  25  N  1  \it  Ramp 

19.25 

609  4 

62S.6 

6.50. 1 

6  IS. 64 

626  6.' 

1  -S.  25 

I9.2K 

610.2 

627.0 

629.5 

619.65 

t'.fl.O'' 

ll.irroiin  Road 

I9.6S 

615.6 

627.2 

6.M).4 

625.42 

65  1 .60 

TENMIl  E  C  REEK 


South  Main  Street 

20. 1 5 

625.5 

6.55.5 

65S,I 

6,50.57 

659, SI 

I’cnn  C  entral  Railroad 

20.24 

624.S 

647. 2-’ 

655. 1 

655,10 

640,14 

Silica  Drive 

20.45 

62H.2 

6.5S.2'' 

64.5.9 

6.57. 7S 

64’  90 

Olde  Post  Road 

21.02 

655.6 

645.4 

64S.6 

644. 6S 

650  90 

Private  Riiad 

21.24 

657.2 

645.4 

646,4 

64S.96 

655  ,'  1 

Bontiiebrook  Road 

21. S4 

642.2 

655.7 

655.5 

651,59 

65'. (15 

Private  Road 

22  24 

645.5 

6.50.S 

652,6 

654,56 

659  9' 

Hrint  Road 

25.05 

645.2 

6.57.0 

659.0 

65^. S5 

662  14 

Svlvania  .Avenue 

24.21 

649.  S 

660.S 

665,1 

660,46 

66'. 9’ 

1  oledo  Angola  &  Western  R.R. 

24.55 

650.6 

665. 1 

666  9 

665  92 

66S  55 

(  cntennial  Road 

25,17 

652.2 

666.6 

670,5 

665,00 

6’0.I2 

Priv.ite  Road 

25.55 

655.4 

664.2 

665,6 

666,41) 

6^0.26 

Herr  Road 

25. 9S 

654.6 

66S.S 

6'’0,4 

66'.  25 

6'(l  'S 

Svlvania  Avenue 

26.  SS 

659.5 

672.5 

674  4 

669,4' 

6'4.5S 

Brmt  Road 

2S.50 

670  0 

6S0.5 

6S5,I 

677.64 

6s  1  r 

Private  Road 

2S.72 

671.5 

67S.6 

6KO  6 

679.M 

6S  1 .64 

Kilburn  Road 

29  20 

675.4 

6S2.1-‘ 

6S4,6 

6S5.'5 

6S5.I2 

Svlvania  Metamora  Road 

29  95 

675. S 

6XS.0' 

690,5 

6X5.52 

690  61 

(iihbs  Road 

50. 5S 

67X  2 

6S7.2 

6S9.S 

6S6  SI 

69|.'n 

I  kv.ilKin  ;il  l(mp<iint  in  ch.inncl 
I  lovaiiiin  at  center  ot  bridge 
T  levation  at  upstream  lace  of  bridge 
‘I  leralion  at  top  ol  arch 
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Back>«ater.  I  he  resulting  highwaler  surface  upsii.-ani  Iruin  a  dam.  bridge  or  other 
obstruelioii  ma  ii\ei  channel  Also,  the  bode  ol  relati\el>  still  waters  m  tributaries  or  loss  King 
areas  ha\ing  access  to  tlie  mam  body  ol  water, 

Channel  or  Ualereourse.  An  elongated  depression  either  natural  or  man  made  has  mg  a 
bed  and  well  delined  banks  stirying  in  depth,  width,  and  length,  which  goes  direction  to  a 
current  ol  ssater  and  is  normally  described  as  a  creek,  stream,  or  riser  bed 

Cross-sectioii.  A  section  taken  transserse  or  at  right  angles  to  the  a\is  ol  the  channel 
shossing  the  depth  ol  the  channel  relatise  to  the  channel  b.inks  and  higher  ground 

Datum.  An  assumed  reference  plane  from  which  elesations  and  depths  are  measuied. 
such  as  Irom  sea  lesel. 

Clotid.  A  lemporars  oserllow  by  a  riser,  stream,  ocean,  lake,  or  other  bods  ol  ssalei  ol 
lands  not  normalls  cosered  by  ssater.  It  does  not  Include  the  ponding  ol  surlace  walei  due  to 
inadequate  drainage,  such  as  within  a  development  It  is  eharacteri/ed  bs  damaging 
inundation,  backwater  effects  of  surcharging  sewers  and  local  drainage  channels,  and  hs 
unsaniiais  conditions  within  adjoining  Hooded  habiiated  area  attributable  to  polluianis, 
debris,  and  ssater  table. 

Hood  (  rest.  Ihe  ma.simum  stage  or  elevation  reached  hs  Hood  svaters  at  a  gisei. 
location. 

Flood  Peak,  I  he  ma.ximum  instantaneous  discharge  or  s-  lume  ol  flow  in  euhic  leet  per 
second  passing  a  given  location.  It  usually  occurs  at  or  near  the  time  of  the  flood  crest. 

Flood  Plain.  I  he  relatisely  Pat  area  or  low  lands  cosered  by  Pood  waters  originating 
ssith  either  the  adjoining  channel  of  a  water  course,  such  as  a  riser  or  stream,  or  a  bods  ol 
standing  ssater,  such  .is  an  ocean  or  lake. 

Flood  Profile.  A  graph  showing  the  relationship  ol  water  surlace  elesation  to  location 
along  the  stream.  I  he  laller  is  generally  expressed  as  distance  above  the  mouth  ol  the  stream  in 
miles.  While  it  is  drawn  to  show  surlace  elevations  for  the  crest  ol  a  specitic  Hood,  it  mas  he 
prepared  for  conditions  at  any  other  given  time  or  stage. 

Flood  Stage.  The  elesation  at  which  oserllow  of  the  natural  stream  hanks  or  bods  ol 
water  occurs. 

Frequency.  I  he  expected  recurrence  interval  fora  given  si/e  Hood  based  upon  long  teim 
statistical  probability.  Large  Hoods  are  less  frequent  and  smaller  floods  are  mote  Ireqiient 

Gage.  An  instrument  installed  upstream  from,  but  svithm  range  ol  the  cross  section  oi 
reach  of  the  river  in  question  to  determine  Huctuations  and  stage  with  respect  to  time 

Head  I  ,oss.  The  effect  of  obstructions,  such  as  narrow  bridge  openings,  dams  oi 
buildings  that  limit  the  area  through  which  water  must  How.  raising  the  surlace  ol  water 
upstream  Irom  the  obstruction. 
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Ilradnater.  I  la-  u  il'ni.iriL's  which  arc  the  muiicc'.  hI  siicains 


ll>dro{'rapli.  \  ci.iph  clciuuinii  the  diccharuc  m  -slacc  nl  How  o>.ci  a  pciiod  ol  uiiv, 

InlermcdiaU'  Rccional  hloiid.  X  Hood  having  an  .nciauc  Irctiiicncy  ol  occurrence  in  ihc 
order  ol  once  in  HH)  \c.iis.  ahhouuh  Ihc  Hood  nia\  occni  in  an\  '.cai,  ll  i".  based  on  si, ilisia.il 
anaK  SIS  ol  slic.ini  I  low  icconls  ax  a  liable  loi  the  watershed  and  analxsis  ol  rainlall  and  i  iiiiol  I 
characlciistics  m  the  ecnei.il  rceion  ol  the  watershed 

l  eft  Bank.  I  he  batik  ol  the  Icll  side  ol  a  roei.  stream  or  watercourse,  lookiiie 
dovxnsiicatii 

I  (i»  Steel  (or  (  nderelearance).  See  "I  ndcu  Icai.iiii  c 

Richt  Bank.  Ihc  bank  on  ihc  iiuhl  side  ol  the  iivei.  stream  or  xx .ilcrcoursc.  lookine 
doxx  nsircam 

Standard  Rrojecl  llotKl.  Ihc  Hood  that  max  be  cxpccled  Irom  the  most  sexeic 
combination  ol  mclcoroloeical  and  hydrolojiical  conditions  that  are  considered  reasonabix 
characteristic  o'  'he  ecoeiaphical  area  in  which  the  drainage  basin  is  located,  eschidiiie 
extremeix  rare  coin  hi  mil  ions.  Peak  discharges  lor  these  Hoods  are  general  lx  .ibout  40  percent  to 
bO  percent  ol  the  I’loh.ible  Maximum  Floods  lor  the  same  basins.  Such  Hoods,  as  used  bx  the 
Corps  ol  1  ngiiicers,  ,iie  intended  as  practical  expressions  ol  the  dcerce  ol  proleclion  lhal  should 
be  songhl  m  Hie  desien  ol  Hood  control  xxorks.  the  laihirc  ol  which  inighl  he  disastrous. 

I  nderelearance.  I  he  lowest  point  ol  a  bridge  or  other  striicinre  oxer  or  across  .1  nxer. 
si  ream,  or  xxatci  com  sc  1  hat  limits  the  opening  through  xx  Inch  xxater  Hoxxs.  I  his  is  reterreil  tons 
"loxx  steel"  m  some  regions. 

alershetl.  Ihc  .lu  .1  il  rained  by  a  nxer  01  rixei  sx  stem  I  he  terms  "drainage  basin"  and 
■'xxatershed  '  .ire  sxiionxmous. 

aler-stage  Recorder.  \  xlex  ice  lor  producing,  eraphicallx  or  olherxx  ise  a  record  oil  he 
rise  ,iml  lull  ol  ,1  xx.ilcr  surlacc  xxith  respect  to  tune 

XX  ire-weifiht  Cage.  \  nxer  gage  in  xxhich  a  xxeighi  snspeiulexl  on  xxire  is  loxxcred  I0  the 
xxater  surlacc  lioin  an  oxerhead  structure,  Ui  measure  the  dist.mce  Irom  a  point  ol  knoxxn 
elexalioii  on  Ihc  sliiicliire  to  the  xxater  surlacc 
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Ibis  leporl  has  been  pieparcxi  bx  Hiirgcss  &  Nipic.  I  nnilcd  mulci  Ihe  xlirection  ol  the 
I  )eli  oil  District  ol  I  he  IS.  Arrnx  (  oips  ol  Fngineers  in  accoidance  xx  it  h  the  ant  hoi  it  x  grantexi 
bx  Section  2()b  ol  Ihe  Flood  Control  Act  ol  Ihbdtl’l  hfx-4hM  as  amcndcil. 

Assistance  aiixl  cooperation  ol  leder.d.  state,  and  local  .lecncics  in  snppixine  iiselul 
inlormation  aic  appreciatexi  Pictures  ol  the  liilx  1.“',  Id.SS  Hood  were  prox  ided  bx  Mr  /eno 
1  angendcrler 
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CORPS  Of  ENGINEERS,  U  S  ARMY 

DETROIT  district 


CROSS  SECTIONS 

OTTAWA  RIVER  -  TENMIIE  CREEK 
SYIVANIA  AND  VICINITY 
LUCAS  COUNTY,  OHIO 
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